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(54) VALVE TIMING ADJUSTMENT DEVICE 

» I mmm (57) Abstract: 

PROBLEM TO BE SOLVED: To provide a valve 
timing adjustment device facilitating 
assembling of an advance energizing means. 
SOLUTION: A shoe housing 12 has four shoes 
extending to radially inside disposed at almost 
same interval in the rotational direction. A vane 
rotor 17 has a boss part 17e and four vanes 
100 ex tending to radially outside from the boss part 
17e disposed at a almost same interval in the 
rotational direction. The outer peripheral wall 
of the boss part 17e of the vane rotor 17 slides in 
contact with the inner wall of each shoe, and the 
boss part 17e supports each shoe relatively 
rotatable. A coil spring 27 is disposed at the 
front plate 14 side being an anti-cam shaft side to the vane rotor 17. A cylindrical 
protection tube 25 and a disc shape protective plate 26 prevents a metal coil spring 27 
from being contact with an aluminum shoe housing 12 and the vane rotor 17. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared in the driving force transfer system which transmits driving 
force to the follower shaft of an inlet valve and an exhaust valve which carries out the 
closing motion drive of either at least from an internal combustion engine's driving 
shaft. In the valve timing adjusting device of said inlet valve and said exhaust valve 
which adjusts one of closing motion timing at least It is the housing member rotated 
with either said driving shaft or said follower shaft. The annular peripheral wall which 
arranges the batch section prolonged toward the direction inside of a path to the hand 
of cut, The housing member which has the 1 st side attachment wall arranged at the 
anti-follower shaft side of said peripheral wall, and the 2nd side attachment wall 
arranged at said follower shaft side of said peripheral wall, and forms the hold room 
between said batch sections and said batch sections, It is the vane member rotated 
with another side of said driving shaft or said follower shaft. The vane member in 
which is extended and arranged on the direction outside of a path at the periphery of 
a center-of-rotation member and said center-of-rotation member, has **-N held in 
said hold room, and restricts to the predetermined include-angle range, and a relative 
rotation drive is carried out by fluid pressure to said housing member, It is prepared in 
said vane member and said housing member, respectively. Either said vane member 
rotated with said follower shaft or said housing member with said driving shaft A 
restricted means to restrain the relative rotation of said vane member to said housing 
member when it is in the mid-position or the maximum tooth-lead-angle location to 
another side of said vane member to rotate or said housing member, As opposed to 
either said vane member rotated with said driving shaft, or said housing member It has 
a tooth-lead-angle energization means to energize another side of said vane member 
rotated with said follower shaft, or said housing member to a tooth-lead-angle side. It 
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supports rotatable. said vane member and said housing member — the product made 
from aluminum ~ it is — the peripheral wall of said center-of^rotation member, and 
the inner circle wall of said batch section — mutual — sliding — one side — another 
side — relativity — The valve timing adjusting device characterized by arranging said 
tooth-lead-angle energization means to said 1st side-attachment-wall side of said 
vane member. 

[Claim 2] The valve timing adjusting device according to claim 1 characterized by 
arranging the high protection member of a degree of hardness rather than aluminum 
on the front face of said housing member which faces said tooth-lead-angle 
energization means, and said vane member. 

[Claim 3] It is the valve timing adjusting device according to claim 2 which said 
tooth-lead-angle energization means are said housing member and said vane member, 
and a coil spring mostly arranged on the same axle, said coil spring has an end stopped 
by said vane member, and said housing member stops the other end, and is 
characterized by said protection member having covered mostly the periphery of said 
coil spring of the part which laps in said housing member and said vane member, and 
the direction of a revolving shaft. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the valve timing adjusting device for 
[ of an internal combustion engine's (an "internal combustion engine" is hereafter 
called engine) inlet valve, and an exhaust valve ] changing one of closing motion timing 
("closing motion timing" being hereafter called valve timing) at least. 
[0002] 

[Description of the Prior Art] Conventionally, a cam shaft is driven through a timing 
pulley, a chain sprocket, etc. which carry out synchronous rotation with an engine 
crankshaft, and the thing of a vane type which considers as the valve timing adjusting 
device of an inlet valve and an exhaust valve which carries out the oil pressure control 
of one of the valve timing at least according to the phase contrast by relative rotation 
with a timing pulley, a chain sprocket, and a cam shaft, and is indicated by 
JP,11-280428,A is known. 
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[0003] In the vane-type valve timing adjusting device using such a working fluid, since 
a cam shaft receives the load torque changed to forward and a negative one by [ of an 
inlet valve and an exhaust valve ] driving either at least, in the condition that the 
working fluid is not fully supplied like [ at the time of cranking at the time of engine 
starting initiation ], for example, a vane member rocks to the housing member which 
holds a vane member, and there is a problem that a tap tone occurs by the collision 
with a housing member and a vane member. Here, forward load torque is added in the 
direction of a lag of a cam shaft to a crankshaft, and negative load torque is added in 
the direction of a tooth lead angle of a cam shaft to a crankshaft. 
[0004] Then, in the condition that the working fluid is not fully supplied to a valve 
timing adjusting device, what prevents rocking of the vane member to a housing 
member, and prevents generating of a tap tone is known by fitting into the fitting hole 
which formed in the housing member the stopper piston held in the vane member. 
Since a stopper piston will fall out from a fitting hole with fluid pressure if a working 
fluid is fully supplied, the relative rotation control of the vane member can be carried 
out to a housing member. The cam shaft of the fitting location where a stopper piston 
fits into a fitting hole is either of the mid-position of the maximum lag location, the 
maximum tooth-lead-angle location or the maximum lag location, and the maximum 
tooth-lead-angle location to a crankshaft. 
[0005] 

[Problem(s) to be Solved by the Invention] With the configuration with which a stopper 
piston fits into a fitting hole when a cam shaft is in the maximum lag location to a 
crankshaft, since the average of load torque is committed to the lag side of a cam 
shaft to a crankshaft, when the actuation fluid pressure which an engine stops or puts 
into operation is low, a cam shaft rotates in the maximum lag location by load torque, 
and a stopper piston fits into a fitting hole. However, with the configuration in which a 
stopper piston fits into a fitting hole when a cam shaft is in the mid-position or the 
maximum tooth-lead-angle location to a crankshaft, if an engine is put into operation 
in the condition that a stopper piston does not fit into a fitting hole, but a stopper 
piston is in a lag side rather than a fitting location, a stopper piston will not arrive at 
the mid-position by the side of a tooth lead angle by the load torque which a cam 
shaft receives, but a housing member and a vane member will collide by fluctuation of 
load torque, and a tap tone will be generated. 

[0006] Then, it is possible to energize either the housing member to rotate or a vane 
member to a tooth-lead-angle side by a coil spring etc. to another side of the housing 
member rotated with a crankshaft, or a vane member with a cam shaft. For example, if 
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an engine is put into operation in the condition that a stopper piston does not fit into 
a fitting hole, but a stopper piston is in a lag side rather than the mid-position, since a 
cam shaft will rotate to a tooth-lead-angle side according to the energization force of 
a coil spring and a stopper piston will fit into a fitting hole, generating of a tap tone can 
be prevented. 

[0007] However, since a coil spring interferes with a cam shaft and other members 
when attaching a coil spring to the cam-shaft side of a vane member, attachment of a 
spring is difficult. Furthermore, in order to secure the space which arranges a spring, 
there is a problem that the axial length of a valve timing adjusting device is prolonged. 
[0008] Moreover, it is possible to form a housing member and a vane member with 
aluminum for the purpose of lightweight-izing of a valve timing adjusting device. 
However, since a spring is usually iron, when an iron spring contacts the housing 
member made from aluminum, or a vane member, it has the problem of wearing out a 
housing member or a vane member. Moreover, when a housing member or a vane 
member rocks, for example by load torque, a spring moves and there is a possibility of 
contacting a housing member or a vane member. 

[0009] The purpose of this invention has attachment of a tooth-lead-angle 
energization means in offering an easy valve timing adjusting device. Other purposes 
of this invention are to offer the valve timing adjusting device which prevents that a 
tooth-lead-angle energization means wears the housing member and vane member 
made from aluminum. 
[0010] 

[Means for Solving the Problem] according to the valve timing adjusting device of this 
invention according to claim 1 — the peripheral wall of the center-of-rotation 
member of a vane member, and the inner circle wall of the batch section of a housing 
member — mutual — sliding — one side — another side — relativity — it is 
supporting rotatable. And the tooth-lead-angle energization means is arranged to the 
1 st side-attachment-wall side of a vane member. 

[0011] A tooth-lead-angle energization means can be easily attached to the 1st 
side-attachment-wall side of a vane member, without interfering with a follower shaft 
and other components, since the 1st side attachment wall is arranged at the 
anti-follower shaft side of a vane member, moreover Since the thickness of the 1st 
side attachment wall and the axial length of a tooth-lead-angle energization means lap. 
a tooth-lead-angle energization means can be arranged without almost extending the 
axial length of a valve timing adjusting device. 

[0012] Moreover, since a follower shaft rotates to a tooth-lead-angle side to a driving 



6 



shaft by the tooth-lead-angle torque which a tooth-lead-angle energization means 
adds and a restricted means restrains relative rotation with a housing member and a 
vane member when an engine starts a halt or engine starting in the condition that a 
follower shaft is located in a lag side rather than the restricted location of a restricted 
means, for example to a driving shaft, an engine can be put into operation in a short 
time. Furthermore, a working fluid can prevent generating of a tap tone during the 
period which is not fully supplied at the time of cranking immediately after engine 
starting initiation. 

[0013] According to the valve timing adjusting device of this invention according to 
claim 2, the high protection member of a degree of hardness is arranged rather than 
aluminum on the front face of the housing member which faces a tooth-lead-angle 
energization means, and a vane member. Since a tooth-lead-angle energization means 
prevents contacting the housing member and vane member made from aluminum, wear 
of the housing member by the tooth-lead-angle energization means and a vane 
member can be prevented. 

[0014] Since the protection member has covered mostly the periphery of the coil 
spring of the part which laps in a housing member and a vane member, and the 
direction of a revolving shaft according to the valve timing adjusting device of this 
invention according to claim 3, even if a housing member or a vane member rocks by 
load torque and the location of a coil spring shifts, a coil spring does not contact a 
housing member and a vane member. 
[0015] 

[Embodiment of the Invention] Hereafter, two or more examples which show the 
gestalt of operation of this invention are explained based on drawing. 
(The 1 st example) The valve timing adjusting device for engines by the 1 st example of 
this invention is shown in drawing 1 . The valve timing adjusting device 1 of this 
example is oil pressure controlling expression, and controls the valve timing of an 
exhaust valve. 

[0016] It combines with the crankshaft as a driving shaft of the engine which is not 
illustrated with the chain which is not illustrated, and driving force is transmitted to 
the chain sprocket 1 0, and it is rotated synchronizing with a crankshaft. Driving force 
is transmitted to the cam shaft 2 as a follower shaft from the chain sprocket 1 0, and it 
carries out the closing motion drive of the exhaust valve which is not illustrated. The 
cam shaft 2 sets predetermined phase contrast to the chain sprocket 10 and is 
rotatable. The chain sprocket 10 and a cam shaft 2 are clockwise rotated seen from 
the direction of arrow-head X shown in drawing 1 . This hand of cut is made into the 
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direction of a tooth lead angle below. 

[001 7] The shoe housing 1 2 consists of a front plate 1 4 as a peripheral wall 1 3 and the 
1 st side attachment wall arranged at the anti-cam-shaft side of the vane rotor 1 7. and 
is formed in one with aluminum. As shown in drawing 2 , the shoe housing 1 2 has the 
shoes 1 2a, 1 2b, 1 2c, and 1 2d as the batch section arranged mostly at equal intervals 
in the hand of cut at trapezoidal shape. Each shoe is prolonged towards the direction 
inside of a path. The flabellate form hold room 50 in which Vanes 17a, 17b. 17c, and 
1 7d are held, respectively is formed in four gaps currently formed in the Shoes [ 1 2a, 
12b, 12c, and 12d ] hand of cut, and the inner skin which is Shoes 12a, 12b, 12c, and 
1 2d is formed in the shape of cross-section radii. 

[0018] As shown in drawing 1 , between the shoe housing 12 and the vane rotor 17 as 
a vane member, and the chain sprocket 10, the back plate 15 as the 2nd side 
attachment wall formed in disc-like is arranged. The shoe housing 1 2 and the back 
plate 15 constitute the housing member. Moreover, the chain sprocket 10, the shoe 
housing 1 2, and the back plate 1 5 are being fixed on the same axle with the bolt 20. 
The stop plate 16 is being fixed to the front plate 14 with the bolt 21. The stop plate 
1 6 has stop hole 1 6a which stops end 27a of the coil spring 27 mentioned later. 
[0019] The vane rotor 17 is a product made from aluminum, and as shown in drawing 2 , 
it has the vanes 17a, 17b, 17c, and 17d which considered as the center-of-rotation 
member, were prolonged towards the direction outside of a path from **** boss 
section 1 7e and boss section 1 7e. and have been arranged mostly at equal intervals in 
the hand of cut. Vanes 17a, 17b, 17c, and 17d are held rotatable in each hold room 50 
at predetermined include-angle within the limits. Each vane has bisected each hold 
room 50 in the lag oil pressure room and the tooth-lead-angle oil pressure room. The 
arrow head showing the direction of a lag shown in drawing 2 and the direction of a 
tooth lead angle expresses the direction of a lag of the vane rotor 1 7 to the shoe 
housing 1 2, and the direction of a tooth lead angle. The maximum lag location of the 
vane rotor 1 7 to the shoe housing 1 2 is prescribed by when vane 1 7a contacts shoe 
1 2d. The maximum tooth-lead-angle location of the vane rotor 1 7 to the shoe housing 
1 2 is prescribed by when vane 1 7a contacts shoe 1 2a. As shown in drawing 1 , it is 
being fixed to the cam shaft 2 by one with the bolt 21. and the vane rotor 17 
constitutes follower side body of revolution. Positioning of the hand of cut of the vane 
rotor 1 7 to a cam shaft 2 is performed by the pin 23. 

[0020] it is shown in drawing 2 - as » the peripheral wall of boss section 1 7e of the 
vane rotor 17 — a Shoes [ 12a, 12b, 12c, and 12d ] inner circle wall — sliding — **** 
— boss section 1 7e ~ each shoe — relativity — it is supporting rotatable. The sliding 
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path clearance of boss section 17e and each shoe is set as about ten microns, 
therefore, a cam shaft 2 and the vane rotor 1 7 — the chain sprocket 1 0 and the shoe 
housing 12 — receiving — the same axle — relativity — it is rotatable. 
[0021] As shown in drawing 1 , the coil spring 27 as a tooth-lead-angle energization 
means is arranged in the front plate 14 side which is an anti-cam-shaft side to the 
vane rotor 17. In order to prevent the iron coil spring 27 contacting the shoe housing 
12 and the vane rotor 17, and wearing out the shoe housing 12 and the vane rotor 17, 
the disc-like guard plate 26 as a protection member is pressed fit in the inner circle 
wall of the front plate 14 for the protection cylinder 25 of the shape of a cylinder as a 
protection member at the front plate side of boss section 1 7e. As shown in drawing 1 
and drawing 3 , the protection cylinder 25 and the guard plate 26 have covered mostly 
the periphery of the coil spring 27 of the part which laps in the shoe housing 1 2 and 
the vane rotor 17, and the direction of a revolving shaft. 

[0022] End 27a of a coil spring 27 is stopped by stop hole 1 6a of the stop plate 1 6. As 
shown in drawing 2 and drawing 3 , the bush 1 8 has fitted into 1 7f of stop slots formed 
in the front plate side of vane 1 7c, and other end 27b of a coil spring 27 is stopped by 
the bush 18. As shown in drawing 4 , annular slot 26a is formed in the guard plate 26, 
and the edge of a coil spring 27 has fitted into slot 26a. In order to make a bush 1 8 
stop the other end of a coil spring 27, U character-like spill port 26b is formed in the 
guard plate 26. 

[0023] The load torque received when a cam shaft 2 drives an exhaust valve is 
changed to forward and a negative one. Here, the forward direction of load torque 
expresses the direction of a lag of the vane rotor 1 7 to the shoe housing 1 2, and the 
negative direction of load torque expresses the direction of a tooth lead angle of the 
vane rotor 1 7 to the shoe housing 1 2. The average of load torque is added in the 
forward direction of a lag, i.e., the direction. A coil spring 27 adds tooth-lead-angle 
torque almost equal to the average of the load torque which a cam shaft 2 receives in 
the mid-position to the vane rotor 17 2, i.e., a cam shaft. That is, between the 
maximum lag location and the mid-position, the tooth-lead-angle torque which a coil 
spring 27 adds to a cam shaft 2 is more than the average of load torque, and 
tooth-lead-angle torque is smaller than load torque between the mid-position and the 
maximum tooth-lead-angle location. 

[0024] The seal member 28 has fitted into the peripheral wall of each vane, as shown 
in drawing 2 . Minute path clearance is prepared between the peripheral wall of each 
vane, and the inner circle wall of a peripheral wall 13, and it has prevented that 
hydraulic oil leaks between oil pressure rooms through this path clearance by the seal 
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member 28. The seal member 28 is pushed towards the peripheral wall 1 3 according to 
the energization force of flat spring, respectively. 

[0025] the stopper piston 30 — the direction of a revolving shaft of a cam shaft 2 
a round trip — it holds in vane 1 7a movable. The stopper piston 30 can fit into the 
fitting hole which was formed in the front plate 14 and which is not illustrated. The 
stopper piston 30 is energized towards the front plate 14 by the coil spring which is 
not illustrated. If hydraulic oil is supplied to the oil pressure room currently formed in 
the front plate 14 side of the stopper piston 30, and the perimeter of the stopper 
piston 30, the stopper piston 30 will receive oil pressure in the direction which 
escapes from and comes out from a fitting hole. The stopper piston 30, the fitting hole, 
and the coil spring constitute the restricted means. 

[0026] To the shoe housing 12, as for the stopper piston 30, the vane rotor 17 can fit 
into a fitting hole, when [ of the maximum lag location and the maximum 
tooth-lead-angle location ] mostly located in the mid-position. In the condition that 
the stopper piston 30 fitted into the fitting hole, the relative rotation of the vane rotor 
17 to the shoe housing 1 2 is restrained. When the stopper piston 30 fits into a fitting 
hole, the mid-position where relative rotation with the shoe housing 1 2 and the vane 
rotor 1 7 is restrained is a location which sets up the phase contrast of the cam shaft 
2 to the valve timing of an exhaust valve, i.e., a crankshaft, the optimal so that starting 
of an engine may certainly be enabled, the condition that the stopper piston 30 
escaped from and came out from the fitting hole — the shoe housing 12 — receiving 
— the vane rotor 1 7 — relativity — it becomes rotatable. 

[0027] As shown in drawing 1 . the hold hole of vane 17a which has held the stopper 
piston 30 in the back plate 15 and the chain sprocket 10, and the through tubes 15a 
and 10a which can be opened for free passage are formed, respectively. The hold hole 
of vane 17a with which it has held the stopper piston 30 when the vane rotor 17 
arrives at the mid-position where the stopper piston 30 fits into the fitting hole of the 
front plate 1 4 to the shoe housing 1 2, and through tubes 1 5a and 1 0a are open for free 
passage, and atmospheric-air disconnection is carried out. Therefore, while both-way 
migration of the stopper piston 30 is not barred in the mid-position but fitting into the 
fitting hole of the front plate 14 promptly, from a fitting hole, it escapes promptly and 
comes out. 

[0028] As shown in drawing 2 , the lag oil pressure room 51 is formed between shoe 
12a and vane 17a, the lag oil pressure room 52 is formed between shoe 12b and vane 
17b, the lag oil pressure room 53 is formed between shoe 12c and vane 17c, and the 
lag oil pressure room 54 is formed between shoe 1 2d and vane 17d. Moreover, the 
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tooth-lead-angle oil pressure room 55 is formed between shoe 1 2d and vane 1 7a, the 
tooth-lead-angle oil pressure room 56 is formed between shoe 12a and vane 17b, the 
tooth-lead-angle oil pressure room 57 is formed between shoe 1 2b and vane 1 7c, and 
the tooth-lead-angle oil pressure room 58 is formed between shoe 1 2c and vane 1 7d. 
Hydraulic oil is supplied to each lag oil pressure room and each tooth-lead-angle oil 
pressure room through the oilway 100 grade currently formed in the cam shaft 2 
shown in drawing 1 from the oil pump which is not illustrated. 

[0029] Next, actuation of the valve timing adjusting device 1 is explained. Before 
engine starting, since it is held at the most suitable phase in order that the phase 
contrast of the cam shaft 2 to the phase contrast of the vane rotor 1 7 to the shoe 
housing 12, i.e., a crankshaft, may put an engine into operation if the stopper piston 30 
has fitted into a fitting hole, an engine is put into operation for a short time. 
[0030] Moreover, it fits into the fitting hole which the front plate 14 does not illustrate 
[ the stopper / in which is not concerned with the relative position of the cam shaft / 
as opposed to / when low / of the oil pressure which starts starting of a halt or an 
engine for an engine / a cam shaft 2 is located in a lag side from the mid-position and 
a cam shaft 2 is located in a tooth-lead-angle side from the mid-position by the 
tooth-lead-angle torque of a coil spring 27 / a crankshaft by load torque / 2, but a 
cam shaft 2 carries out relative rotation to a crankshaft in the mid-position / piston 
30 mentioned later ]. 

[0031] Thus, since the stopper piston 30 will fit into a fitting hole promptly and a cam 
shaft 2 will be held to a crankshaft in the mid-position if engine starting is started 
even if the stopper piston 30 has not fitted into a fitting hole before engine starting, an 
engine starts for a short time. 

[0032] After engine starting initiation, if each lag oil pressure room is filled up with 
hydraulic oil and the oil pressure of an oil pressure room rises to place constant 
pressure, relative rotation of as opposed to the ejection from a fitting hole and the 
shoe housing 12 in the stopper piston 30 of the vane rotor 17, i.e., phase control, will 
be attained. If the oil pressure of the hydraulic oil after engine starting fully rises, 
supply of hydraulic oil in each oil pressure room and discharge of the hydraulic oil from 
each oil pressure room are controlled, and the relative rotation of the vane rotor 1 7 to 
the shoe housing 12 can be controlled. 

[0033] (The 2nd example) The 2nd example of this invention is shown in drawing 5 . 
The stop member 40 has the stop plate 41 and the protection cylinder 42 as a 
protection member, and is formed in one. Since the stop plate 41 and the protection 
cylinder 42 can be attached by attaching the stop member 40 with a bolt 21, an 
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attachment man day can be reduced. 

[0034] two or more above-mentioned examples of this invention explained above — 
boss section 1 7e of the vane rotor 1 7 — each shoe of the shoe housing 1 2 — sliding 
— each shoe — relativity — the follower side body of revolution rotated with a cam 
shaft 2 since it is supporting rotatable — the front plate 14 of the shoe housing 12 — 
relativity — it is not necessary to support rotatable Therefore, the coil spring 27 as a 
tooth-lead-angle energization means can be arranged to the front plate 14 side of the 
vane rotor 17. When arranging a coil spring 27 to the back plate 15 side of the vane 
rotor 17, interference with a cam shaft 2 and chain sprocket 10 grade other 
components must be avoided, a coil spring 27 must be attached, and attachment of a 
coil spring 27 is difficult. On the other hand, since the front plate 14 side of the vane 
rotor 17 does not interfere with the components of a cam shaft 2 or chain sprocket 10 
grade, attachment of a coil spring 27 is easy. Furthermore, since the front plate 1 4 and 
a coil spring 27 lap in shaft orientations, the axial length of valve timing is hardly 
prolonged. 

[0035] Moreover, in two or more above-mentioned examples, since the iron protection 
member is arranged to the shoe housing 1 2 and the vane rotor 1 7 which face a coil 
spring 27, it prevents wearing out the shoe housing 12 and the vane rotor 17 made 
from aluminum by the iron coil spring 27. Since the protection cylinder 25 has 
furthermore covered the periphery of a coil spring 27 from about 1 edge to the other 
end, even if the vane rotor 1 7 rocks by fluctuation of load torque which a cam shaft 2 
receives and the location of a coil spring 27 shifts, a coil spring 27 does not contact 
the shoe housing 12 and the vane rotor 17. 

[0036] Although two or more above-mentioned examples explained the valve timing 
adjusting device which drives an exhaust valve, it is also possible to drive both an inlet 
valve or an inlet valve, and an exhaust valve with the valve timing adjusting device of 
this example. Moreover, when a cam shaft was in inside ****** to a crankshaft, the 
stopper piston made it the configuration which fits into a fitting hole, but when a cam 
shaft is in the maximum tooth-lead-angle location to a crankshaft, a stopper piston 
may make it the configuration which fits into a fitting hole. 

[0037] Moreover, although the stopper piston moved to shaft orientations and fitted 
into the fitting hole in this example, it is also possible to make it the configuration in 
which a stopper piston moves in the direction of a path, and fits into a fitting hole. 
Moreover, a stopper piston may be held in a housing member side, and a fitting hole 
may be formed in a vane rotor side. 

[0038] Moreover, although the configuration which transmits the rotation driving force 
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of a crankshaft to a cam shaft by the chain sprocket was adopted in this example, it is 
also possible to make it the configuration using a TAIMIN pulley or a timing gear. 
Moreover, it is possible to receive the driving force of the crankshaft as a driving shaft 
by the vane member, and to also make one rotate the cam shaft and housing member 
as a follower shaft. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the valve timing adjusting device twisted 

to the example of the 1 st ** of this invention. 

fDrawing 2] It is the II— II line sectional view of drawing 1 . 

[Drawing 3] It is the expanded sectional view showing the perimeter of a coil spring 27. 
[Drawing 4] It is the side elevation showing a guard plate. 

[Drawing 5] It is the sectional view showing the valve timing adjusting device twisted 
to the example of the 2nd ** of this invention. 
[Description of Notations] 

1 Valve Timing Adjusting Device 

2 Cam Shaft (Follower Shaft) 
10 Chain Sprocket 

12 Shoe Housing (Housing Member) 
12a, 12b, 12c, 12d Shoe (batch section) 

13 Peripheral Wall (Housing Member) 

14 Front Plate (1st Side Attachment Wall, Housing Member) 

15 Back Plate (2nd Side Attachment Wall, Housing Member) 
17 Vane Rotor (Vane Member) 

17a, 17b, 17c, 17d Vane (vane member) 

1 7e Boss section (center-of-rotation member) 

25 Protection Cylinder (Protection Member) 

26 Guard Plate (Protection Member) 

27 Coil Spring (Tooth-Lead-Angle Energization Means) 

40 Stop Member 

41 Stop Plate 

42 Protection Cylinder (Protection Member) 
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